It has been generally maintained that calcium is present in blood serum in two forms one of which is diffusible and the other of which is non-diffusible and is bound to the proteins of the serum. This idea was first expressed by Pribram I in 1871. Later Rona and Takahashi 2 found with the method of "compensatory diaIysis" that the serum Ca content was greater than that of the dialysate. Their findings were confirmed by yon Meysenbug, Pappenheimer, Zucker, and Murray, 3 Cushny, 4 and Neuhausen and Pincus s found in experiments on pressure dialysis of serum that the Ca concentration of the dialysate was lower than that of the serum remaining within the membrane. Salvesen and Linder e have recently concluded from determinations made on blood sera and edema fluids that the differences in Ca content represent the non-diffusible calcium of the blood. About 25 to 50 per cent of the blood calcium has been thought by various investigators to be non-diffusible. It is the purpose of this paper to describe the effect of varying NaC1 concentrations and pH on the diffusibility of serum calcium. In our experiments the amount of fluid used in dialysis was large enough to obviate any possible Ca membrane equilibrium condition between serum and fluid whereas in previous experiments, free diffusion has been impossible as a result of the methods used.
EXPERIMENTAL.
Blood was obtained from patients suffering from cardiac insufficiency, emphysema, or acute nephritis. The blood was permitted to clot and the serum was later separated by centrifugalization. In each series of experiments the same lot of serum was used through- in all experiments but the results are not presented as the slight changes observed were not significant. The results of dialysis of serum against varying concentrations of NaCI at pH 7.4 are presented in Table I . Table II shows the influence of pH variation on the diffusibility of Ca when serum is dialyzed against distilled water. It may be seen from Table I that at the pH of the blood all of the serum Ca is diffusible through a collodion membrane when the dialysis takes place in the presence of a large volume of 0.8 per cent NaC1. It may furthermore be noted that in the absence of NaC1, about 25 to 45 per cent of the Ca is non-diffusible. In other words, NaCl seems essential for the complete diffusibility of serum Ca at a pH of 7.4. Associated with the decreasing concentrations of NaC1 and increasing retention of Ca within the collodion membranes, increasing precipitation of globulin was quite naturally observed. An analogous observation was made by J. Loeb s on the diffusion of potassium through the membrane of the egg of Fundulus. J. Loeb suggested that the diffusibility of potassium might in some way be related to the solubility of globulin in NaC1 solutions. This suggested the possibility that on the acid side of the isoelectric point of the serum proteins, the Ca of serum should be completely diffusible even in the absence of NaC1. Table II shows this to be the case at a pH of 2.5. s Loeb, J., J. Biol. Chem., 1917, xxxii, 147.
The diffusibility of part of the Ca against distilled water at pH 7.4 may only be apparent and may result from the fact that the initial NaC1 concentration of the serum is great enough to allow some calcium diffusion. This can only be definitely proven by using pure protein solutions.
CONCLUSIONS.
